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at the translat ional  level, and the second that  xanth ine 
acts s imply as a stabil izer of  the enzyme by decreasing 
the rate of its degradation, and thereby s imulat ing an 
enzyme induction. Facts  in favour of the second hy-  
pothesis are: the decrease of enzymat ic  act iv i ty following 
interrupt ion of xanth ine administrat ion,  and the possi- 
bi l ity to cause the appearance of xanthine-oxidase act iv i ty 
only after the fourteenth day of life. One might  in fact 
suppose that  at this age xanthine-oxidase is already 
present  in non-detectable amounts,  and that  xanth ine 
exerts its stabil izing effect, which was not possible before, 
when the enzyme was really absent.  
In this respect, xanthine-oxidase of rat  l iver dur ing the 
first 30 days of life would behave as xanthine-oxidase of 
mouse liver. In  fact, xanthine-oxidase act iv i ty of mouse 
liver is maintained,  in protein depletion, by  the admin-  
istrat ion of xanthine% These same results have not  been 
observed in the protein-depleted a ult  rat  x° nor in the 
protein-depleted chick hA2. 
Riassunto. La somministrazione di xant ina a ratt i  di 
et~ compresa Ira i 12 e i 30 giorni, causa una precoce com- 
parsa di att iv i th xantinossidasica. Tale comparsa 6 in- 
f iuenzata dalla cycloheximide ma non dal cortisone n~ 
dalla at t inomic ina D. 
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E f fec t  of  Chron ic  Admin is t ra t ion  of  Acety l sa l i cy l i c  Ac id  on  L ip id  Metabo l i sm in  Growing  Rats  
Several in vivo and in vitro investigations have 
demonstrated the diverse effects of salicylates in bio- 
logical systems x,2. Most of these studies have been con- 
fined to adult  animals or tissues thereof. In recent years 
evidence has been obtained to indicate that  prolonged 
adnl inistrat ion of salicylates causes structural  and func- 
t ional alterations in certain glands and tissues of experi- 
menta l  animals ~,4. The importance of phosphol ipids in 
structure and integrity of all membranes,  the t ransport  
of cholesterol and other lipids in the blood, and possibly 
in some capacity in terminal  oxidat ion is well recognized. 
The present communicat ion deals wi th  the changes in 
the fa t ty  acid composit ions of the phosphol ipids of l iver 
and brain as a result of prolonged administrat ion of 
acetylsalicylic acid to young growing rats. In  addition, 
since salicylate has been repeatedly found to cause marked 
functional changes in the adrenals ~, a prel iminary study 
of the fa t ty  acid composit ion of their total  lipids under 
these condit ions has also been made. 
Materials and methods. Male Sprague-Dawley rats were 
placed on synthet ic  diet 6 containing 15% corn oil sub- 
st i tuted isocalorically for carbohydrate.  One half the total  
number  of rats from this group were given daily oral 
administrat ion of acetylsalicylic acid (0.3 mg/g body 
weight) mixed with  a small amount  of corn oil for periods 
up to 90 days. The daily dosage was determined from the 
average body weight of the entire group receiving acetyl- 
salicylic acid. Respect ive controls were given an equiva- 
lent amount  of corn oil. 
Five treated and untreated animals were sacrificed by 
decapitat ion at 4, 8 and 12 weeks. Liver, brain and 
adrenals were taken out immediately.  The adrenals were 
freed from adhering fat and pooled together for extract ion 
of total  lipids. 
Total lipids were extracted from these tissues by 
homogenizat ion i  a mixture of methy la l -methanol  (411, 
v/v) containing 0.1 mg/ml of DL-e-tocophero1 as an anti-  
oxidant.  Phosphol ip ids were isolated from the crude ex- 
tracts of the liver by thin- layer chromatography as 
described previously 7.Since the brain tissue contains most  
of the fat ty  acids in the form of phosphol ipids, it was 
considered adequate to use the whole brain lipid extract  
Table I. Fatty acid composition of liver and brain phospholipids of 
rats administered acetylsalieylie acid (ASA) 
Fatty % total fatty acids ~ 
acid 
Liver (4 weeks) Brain (12 weeks) 
Control ASA Control ASA 
16:al - - 1.3 =[: 0.0 1.5 4- 0.0 
16:0 14.7 4- 0.7 26.4 4- 2.0 32.2 4- 1.i 36.1 4- 0.8 
16:1 1.04-0.1 1.04-0.1 0.2-t-0.0 0.94-0.1 
18:al - - 1.34-0.3 1.24-0.2 
18:0 20.5 i 1.1 26.54-2.0 19.8-t-1.4 18.64-0.5 
18 : 1 9.5 :t: 0.4 8.3 4- 1.0 32.8 4- 0.8 29.3 4- 0.7 
18:2 17,4 i 0.8 15.4 + 1,5 0.34-0.0 0,4 + 0.0 
20:4 26.2 -4- 1.7 15.4 -t- 1.3 4.0 4- 0.2 4.0 -4-0.3 
22:6 2.7 4- 0.3 1.2 :t: 0.0 3.9 4- 0.4 2.6 4- 0.2 
Others 8.0 5.8 4.2 5.4 
• Results expressed as mean of all animals in the respective groups 4- 
standard error of the mean. 
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Table II. Fatty acid composition of adrenal lipids of rats administered acetylsalicylic acid (ASA) 
EXPERIENTI2,. 24]9 
Fatty % total fatty aeids~ 
acid 
4 weeks 8 weeks 
Control ASA Control ASA 
12 weeks 
Control ASA 
16:0 24.5 4- 0.8 28.7 4- 1.2 22.3 :t= 1.5 24.5 4- 1.4 18.0 :t: 1.0 25.0 :t: 1.4 
16:1 1.3 4- 0.2 1.1 :k 0.1 1.3 4- 0.2 1.4 4- 0.1 0.8 :k 0.1 1.2 + 0.2 
18:0 9.9 4- 2.2 6.3 ~: 1.9 2.7 4- 0.6 2.4 4- 0.2 2.1 =[: 0.3 3.0 4- 0.4 
18:1 30.5 4- 1.5 31,0 ~ 0.7 32,3 :t= 1.0 36.5 4- 0.8 31.3 ± 1.0 35.1:1:1.3 
18:2 27.7 4- 2.0 27.7 4- 2.2 36,5 4- 2.6 32.7 4- 1.4 44.2 4- 1.2 32.4 :t: 0.6 
20:4 3.7 4- 1.4 2.8 4- 0.6 1.9 4- 0.8 1.1 4- 0.3 1.5 -4- 0.3 1.4 4- 0.3 
22:6 0.1 0.1 0.1 0.1 0.2 0.2 
Others 2.9 2.3 2.9 1.3 1.9 1.7 
Results expressed as mean of all animals in the respective groups ~ standard error of the mean. 
for the  purposes of th is  study.  Also, only  to ta l  l ipid ex- 
t rac ts  of the  adrenals  were used for the  analysis  of fa t ty  
acid composi t ion and  phosphol ip ids  were not  separated.  
Methy l  esters of the  fa t ty  acids of the  extracts  used for 
the  s tudy  were prepared by  t ransmethy la t ion  a d the i r  
composi t ion analyzed by  means of gas-l iquid chroma-  
tography  as descr ibed elsewhere s,
Results. In  the  l ivers of rats, s igni f icant ly e levated 
levels of palmit ic  (16:0) and stearic (18:0) acids in the  
phosphol ip ids  resulted f rom the admin is t ra t ion  of acetyl-  
salicylic acid (Table I). Among the unsaturated  fa t ty  
acids, only  arachidonic  acid (20: 4) showed a s igni f icant 
decrease. The major  a l terat ions in the fa t ty  acid com- 
posit ion of l iver phosphol ip ids were observed at  4 weeks. 
Fur ther  prolonged admin is t ra t ion  of acetylsal icyl ic acid 
beyond this  period failed to br ing about  any  difference 
in the fa t ty  acids between t reated  and  control  animals.  
On the contrary,  the  composit ion of phosphol ip id  fa t ty  
acids in the l ivers of t reated animals  even approached 
that  of the  controls and  were s imi lar a t  12 weeks. 
The fa t ty  acid composi t ion of b ra in  l ipids was, as 
expected, found to be more res is tant  han  l iver phospho-  
l ipids to a l terat ions  due to acetylsal icyl ic acid adminis-  
t rat ion.  After  prolonged admin is t ra t ion  up to 12 weeks, 
however,  s ignif icant ly h igher levels of palmit ic  acid (16: 0) 
and  somewhat  lower levels of stear ic (18:0) and  oleic 
(18: 1) acids were found in the  bra in  l ipids of rats  g iven 
acetylsal icyl ic acid than  in the controls. 
As d ist inct  f rom its effects on l iver and  bra in  lipids, 
acetylsal icyl ic acid caused a more gradual  and  progressive 
a l terat ion in the  fa t ty  acid composi t ion of adrenal  ipids 
(Table I I) .  After  4 weeks, the  only difference not iced was 
h igher  level of 16:0 in the adrenals  of sa l icy late-treated 
animals  than  in the  controls. Whi le  this  difference re- 
ma ined essential ly unchanged,  it  was accompanied by  a 
larger proport ion  of 18:1 a t  8 weeks. In  addi t ion to these 
changes fur ther  a l terat ion,  namely ,  a decrease in the pro- 
port ion of l inoleic acid (18:2) in the adrenals  resulted 
from the cont inued admin is t ra t ion  up to 12 weeks. 
Discussion. I t  is well known that  l iver phosphol ip ids 
are subject  to a l terat ions by  var ious means more readi ly 
than  bra in  lipid, and  as such i t  is not  surpr is ing that  l iver 
phosphol ip ids hould respond more readi ly to acetylsal i -  
cylic acid. However,  that  bra in  l ipids also show certa in 
a l terat ions as a result  of prolonged admin is t ra t ion  of 
acetylsal icyl ic acid is notable.  Salicylic acid has been 
shown to penet rate  into the bra in  a l though less readi ly so 
than  in the l iver g. Therefore, one may postu late  that  the 
a l terat ions in the fa t ty  acid composi t ion of the  bra in  
l ipids are due e i ther  to a change in the physiological  
s tatus  of the  drug- t reated an imals  causing changes in the 
relat ive proport ions  of the  var ious classes of phospho-  
l ipids; or, th is  may represent  he result  of a direct  in- 
h ib i t ion  of the  synthes is  of unsaturated  fa t ty  acids result-  
ing f rom a suppress ion of ox idat ive phosphory la t ion  by  
acetylsal icyl ic acid. 
Repeated  admin is t ra t ion  of sal icylate has been found 
to cause a marked  reduct ion in adrenal  cholesterol  1° and  
increased blood concentrat ions  of 17-hydroxycort icos-  
teroids in the rat  11. Since adrenal  gland l ipids conta in  a 
h igh concentrat ion  of cholesterol  esters, i t  would be safe 
to assume that  at  least par t  of the  changes noted in th is  
organ is due to preferent ia l  ut i l izat ion f adrenal  chol- 
esterol esters for the b iosynthes is  of cort icosteroids l~- l~ 
Rdsumd. L 'admin is t ra t ion  prolong6e d'acide ac6tylsali-  
cyl ique ~ de jeunes rats  (0.3 mg/g) a provoqu6 des aug- 
mentat ions  tempora i res  d 'ac ide pa lmi t ique dans les 
phosphol ip ides du cerveau et du foie. Des augmentat ions  
tempora i res  d 'ac ide st6arique et des d iminut ions  d 'ac ide 
arach idon ique ont  6t6 aussi observ6es dans  les phospho-  
l ipides du foie. Les changements  observ6s dans les phos-  
phol ip ides du foie permet tent  de supposer  que l 'acide 
ac6tylsal icyl ique affecte peut-Stre les enzymes d6satur i sant  
les acides gras. 
R.  S. KRISHNAN 16 
L.B. Mendel Research Laboratory, Elgin State 
Hospital, Elgin (Illinois, USA), 22 March 1968. 
s L. A. WITTING, C. C. HARVEY, B. CENTURY and M. K. HORWITT, 
J. Lipid Res. 2, 412 (1961). 
9 S. MAYER, R. P. MARKZL and B. B. BRODIE, J. Pharmac. exp. 
Ther. I27, 205 (1959). 
10 j .  ROSKON and H. VAN CAUWENBERGE, Lancet 2, 371 (1951). 
11 H. VAN CAVWENBERGE, C. r. Sdanc. Soc. Biol. 149, 1286 (1955). 
12 R. E. DAILEY, L. SWELL and C. R. TREADWELL, Archs Biochem. 
Biophys. 100, 360 (1963). 
13 C. RILEY, Biochem. J. 87, 500 (1963}. 
x4 The valuable suggestions and criticisms of Drs. L. A. WITTING and 
M. K. HORWITT are gratefully acknowledged. 
xs This work was supported in part by Illinois Mental Health Fund 
and Public Health Service Grant No. AM-07184 to Dr. M. K. 
HORWITT from the National Institute of Arthritis and Metabolic 
Diseases. 
is Present address: Institute for Developmental Biology, University 
of Colorado, Boulder (Colorado 80302, USA). 
